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1.

Introduction

To meet the requiremen of the federal Clean Air Act anBnvironmental Protection AgencyERA)
regulationsstate and local agenciaee requiredo develop aninor New Source Review (NSR) progrg#4?

USC 7410(a)(2) and 40 CFR 51.160nder theminor NSR regulationghepr ogr am must cont
enforccabe procedures” to prevent the construction ot
attainment or maintenance "othe National Ambient Air Quality StandarddNAAQS). NAAQS are
standards established IBPA under the Clean Air Act that appto outdoor air throughout the country.
Primary standards aressigned to protect human heaitlith an adequate margin of safdtyr sensitive
populations such as children, the elderly, and individuals suffering from respiratory d[¢€as&C 740].

In February 2016,the Maricopa County Air Quality DepartmenMCAQD) adopted rmor NSR
requirements in its revision dflaricopa County AirPollution ControlRule 241 Section 303 of this rule
requires new sources and existing sourcesiticadase emissiorabove prescribethreshold to perform an
ambient air quality impact assessmentiémnonstrate that emissions from the new or modified source do not
interfere with attainment or maintenance of the NAAQS8ction 308 of this rule outlines the requirements
of the NAAQSComplianceAssessmeniherule may be found at

https://www.maricopa.gov/DocumentCenter/View/5348/R244---Minor-New-SourceReview
PDF?bidld=

The primary means by which an air quality impact assessment is performed is through the use of an air
dispersion modelAir dispersion modeling ishe tool usedto predict possible ambient impacts of criteria
pollutants emitted from a sourc&he model uses a series of equations that mathematically describe the
behavior of pollutants in the air. It provides a caeffect link between the emissions into the aid ahe
resulting air pollution concentrationEhe equations and algorithms represent atmospheric procefses

are then used to determine if a new or existing source of air pollutdlhtsause or contribute to an
exceedance of a NAAQS he results ofhese analyses are then used in helping sources properly design and
configure their facility to minimizéheimpactsof their emissions

The purposef this document is to providguidanceto sourcs that are required to condwt ambient air
guality impact assessmerithis guidance document will not address modeling conducted under Rule 240 or
the federabrevention of significant deterioratidi?SD program.Major sources subject to these programs
will find additional information in the\ir DispersionModeling Guidelines for Arizona Air Quality Permits

at

http://www.azdeq.gov/environ/air/permits/download/modeling_guidance.pdf

Air DispersionM odeling Overview

Two differenttypes of air dispersion modédisve been developed for these purposeieen modelingnd
refined modelingModeling analyss can vary widely in compleyitbased on the type of source being
modeled.A simple modeling analysis mighmclude a single stack that could bBssesseavith a screen
model as discussed belo#w.more complex source could be one witlultiple stacks, roadsand fugitive
sources This type of complex scenario could require refined modeling to simtiatéacili y ansient
impact.

Screenmodek such asAERSCREENand SCREEN3are used toprovide a conservative estimaté
pollution concentrationsat specified grountkvel locations (calledreceptory surrounding an emission
source.This type ofanalysisis normally usedto evaluate a single sourcilultiple emission pointan
sometimedeapproximated as a single source ugegghniquegliscussed later in this document.

Refined modeling using more complex models suchA&RMOD and CALPUFF requires detailed and

precise input data in order ppoducemore accurate concentration estimaidss type of analysis is capable
of estimatingmultiple emissionsources and receptorAERMOD is the recommended model for most
regulatory modeling applicatiorser Appendix W of 40 CFR Part 5CALPUFF ismainly used to assess

distantimpactsof emissions, particularly at National Parks and Wilderness Aaaaswill not be addressed

in this dowment.
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This guidance document addresses only screen and refined modeling for the poirpegekating sources
under MCAQDRule 241.

3. Regulatory Triggers
An applicant for a permit subject to Rule 241 shall conduct an ambient air quality impact assapsmen
t he
require the assessment to be perfortmgdew sources witla potential to emi(PTE) greater than, or equal
to, aminor NSRmodificationthresholddetailed inTable 1below, oran existing sourcthat makes aminor
NSRmodification

Contr ol p@fRule24% §303slowevergas & wdctical first approximatiddCAQD will

A minor NSR modification is defined in Rule 100 §200.71 @y of the following changes that do not
qualify as a major source or major modification:

a.

Any physial change in or change in the method of operation of an emission unit or a stationary source
that either:

Increases the potential to emit of a regulated minor NSR pollutant by an amount greater than the
minor NSR modification threshold, or

Results irthe potential to emit of a regulated minor NSR pollutant not previously emitted by such
emission unit or stationary source in an amount greater than the minor NSR modification
threshold.

Construction of one or more new emissions units that have the pbtenéimit regulated minor NSR
pollutants at an amount greater than the minor NSR modification threshold.

A change covered by Sectidissaor 3.4 constitutes a minor NSR madification regardless of whether
there will be a net decrease in total source emissions or a net increase in total source emissions that is
less than the minor NSR modification threshold as a result of decreases in the pttentidlof other
emission units at the same stationary source.

For the purposes of this definition, the following do not constitute a physical change or change in the
method of operation:

Vi.

Vil.

viii.

A change consisting solely of the construction of, or changescmmnaination of emissions units
qualifying as an insignificant activity.

For a stationary source that is required to obtain a Niatle V permit undeMCAQD Rule 200
and that is subject to souragide emissions caps undgiCAQD Rule 201, a change that wiiot
result in the violation of the existing emissions cap for that regulated minor NSR pollutant.

Replacement of an emission unit by a unit with a potential to emit regulated minor NSR pollutants
that is less than or equal to the potential to emit of #istieg unit, provided the replacement does

not cause an increase in emissions at other emission units at the stationary source. A unit installed
under this provision is subject to any limits applicable to the unit it replaced.

Routine maintenance, repaand replacement.

Use of an alternative fuel or raw material by reason of an order under Sections 2(a) and (b) of the
Energy Supply and Environmental Coordination Act of 1974, 15 U.S.C. 792, or by reason of a
natural gas curtailment plan under the FedePalwer Act, 16 U.S.C. 792 to 825r.

Use of an alternative fuel by reason of an order or rule under Section 125 of the Act.

Use of an alternative fuel at a steam generating unit to the extent that the fuel is generated from
municipal solid waste.

Use of an akrnative fuel or raw material by a stationary source that either:

1) The source was capable of accommodating before December 12, 1976, unless the change
would be prohibited under any federally enforceable permit condition established after
December 12, 197@nder 40 CFR 52.21, or und®fCAQDRules 210, 220, 240, or 241; or
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2) The source is approved to use under any permit issued under 40 CFR 52.21, or under
MCAQDRules 210, 220, or 240.

ix. An increase in the hours of operation or in the production rate, unlesshiege would be
prohibited under any federally enforceable permit condition established after December 12, 1976,
under 40 CFR 52.21, or undbBtfCAQDRules 210, 220, 240, or 241.

X. Any change in ownership at a stationary source.
e. For purposes of this definitio

i AfPotenti al to emito means t he | ower of a so
allowable emissions.

ii. In determining potential to emit, the fugitive emissions of a stationary source shall not be
considered unless the source belongs &aion 302(j)categoryas defined in MCAQD Rule 100
§200.133

ii. All of the roadways located at a stationary source constitute a single emissions unit.

Table 1: Minor NSR Modification Thresholds

Pollutant Minor NSR l\(/ltggi;};zg%n Threshold
Fine Particulate Matter (Pi) 5.0
Respirable Particulate Matter (R 7.5
Sulfur Dioxide (SQ) 20
Nitrogen Oxides (N 20
Volatile Organic Compound¥/QC) 20
Carbon Monoxide (CO) 50
Lead (Pb) 0.3

The Control Officer has discretion to require other sources subject to Rule 241 to conduct an ambient air
guality impact assessment if there is reason to believehtaburcecould interfere withthe attainment or
maintenance of the NAAQSources thaageed to an emissiorsnit to avoid triggering Rule 241 and are

now seekingto relax that limit above the thresholtsy also be subject to modelimgt t he Contr ol
discretion It is suggested that these sources contact MCAQD to discuss apjtlicdigifore any
modification applications are submitted.

Note that fugitive emissions are not included in the determination as to whether a facility tjygars
NSR. However, once triggered, fugitive emissions must be included in the NAAQS Compliaassmiesst.

Also note that thaminor NSR threshold for VOSdoes notcurrently trigger the need foan ambient air
quality impact assessmedtie to the fact that nBlAAQS existsfor this pollutant(see the discussion
regarding ozone in Sectionod this guideling.

Some examples are provided below for clarity:

Example 1:New Source

A source plans to construct a neautomotive assembly plant Maricopa County The plant has a
potential to emi0 tons petyear ¢py) NOx, 60 tpy S£and 5 tpy PMo. In this example, th&0 tpy of
NOy and 60 tpy of SOsubjectthe plant to Rule 241 which requires the facility to conduct modeling for
these pollutantsThe PM10 emissions do not exceed the modification threslml@iable 1and therefore

do notrequiremodeing.
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Example 2: Modified Source
An existing source is proposing a modificattbatinvolves the installation of a new boilé@the source is
currently permitted to emit 55 tpy of N®5 tpy of CO, and 10 tpy of O’he new boiler has BTE of
25 tpy NQ, 25 tpy of CO, and 21 tpy of 5O’he new site widBTE of the facility is nows0 tpy NQ, 80
tpy CO, and 31 tpy SOSince the modification increased emissions of NOx an@lS®e the minor NSR
modification thresholds in table 1, these pollutants would be subject to Rule 241 and would require
modeling. Important to note, although the post project facility site wide CO emissions are above the
minor NSR modification thresholdyodeling may not be required since the modification itself is not
above the 50 tpy threshold value for CO. It is assumed in this example that the sourceadickptat
limit to avoid Rule 241 in the past which would require a dasease determinationdfore modeling is
ruled out.

[Rule 241 8303]

4. Significant Impact Levels(SILs)
It is EPA's policy under th@revention ofSignificant Deterioration (PSD) program to allow the use of
Significant mpactLevels(SILs) to determine whether a proposed new odified stationary source will
have a significant impact to the ambient air

For a new or modified source, the PTE increase associated with the proposed project may be modeled to
compare with the SliLs. If the modeling results are below the SILs, the ngdeimonstration is satisfied.
Otherwise,the PTE increaseshould be modeled anthe maximum off-site concentrationadded to
representative ambient background concentrations to compare with the NAAQS.

The currenSILs are listedn Table 2 Units of measuréor the standards are micrograms per cubic meter of
air (ug/n?).
Table 2: Significant Impact Levels(SILs)

Pollutant Averaging Period SIL (ug/m3)
- a
NO, 1-hour 7.5
Annual 1
1-hour 7.8°
S
< 3-hour 25
PM, . 24-hour 1.2
Annual 0.2
PM,, 24-hour 5
1-hour 2,000
CO
8-hour 500
Ozone 8-hour NA
Pb Rolling3-monthavg. NA

2Interim 1-hourNO; SIL, 4 parts per billion
®Interim I-hourSQ; SIL, 3 parts per billion

5. NAAQ Sand Pollutants to beModeled
The purpose of theninor NSR program is to ensure that criteria pollutants emitted from a source will not
cause or significantly contribute to a violation of any NAAQS

The current standards are lisiadrable 3 Units of measure for the standards are parts per million (ppm) by
volume, parts per billion (ppb) by volume, and micrograms per cubic meter of airfjug/m
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Table 3: National Ambient Air Quality Standards (NAAQS)

Pollutant Averaging Time |Level Form
Carbon Monoxide 8 hours 9 ppm
Not to be exceeded more than o ear
(CO) 1 hour 35 ppm X peey
. . 98" percentile of dhour daily maximum
E\Il\lltcr)o)gen Dioxide 1 hour 100 ppb concentrations, averaged over 3 years
2 1 year 53 ppb Annual Mean
0zone (Q) 3 hours 0.070 ppm Annual fou_rthhlghest daily maximum-8our
concentration, averaged over 3 years
PM 1 year 1 2. 0 * JAnnual mean, averaged over 3 years
Particulate > 124 hours \3 5 | g /98" percentile, averaged over 3 years
|Matter
PMw 24 hours 150 1 !Not to be exceeded more than once per year
average over 3 years
. . . .
Sulfur Dioxide (SG) 11 hour 75 ppb 99 percentile of dhour daily maximum
concentrations, averaged over 3 years
Lead (Pb) Rolling 3 month 0.15p g P INot to be exceeded
average

CurrentNAAQS valuesmay befounddE P A’ s NA Asig&t: we b
https://www.epa.gov/criteriair-pollutants/naagsable

Ozone

Ozone is a secondary pollutant formed in the atmosphere from a series of photochemical reachoms

VOC and NQ. Due to the lack of screening tools and techniques for ozone modé@#gID does not
currently require sources to conduct dispersion modeling for ¥Q@CAQD may adopt a modeling
methodology to address the impacbabneshould thes¢éechniques become available in the future

6. AcceptableModels
Unlessprior writtenapproval has been secured frtfiCAQD to usea differentmodel, the latest version of
AERSCREEN shall be used for screen modeling and AERMOD shall be used for refined modeling.

For more information regarding dispersion modeling, including models available for download, visit the
E P A Support Centefor Regulabr Air Models(SCRAM); https://www.epa.gov/scram

The department will considelt@arnative models on a cabg-case basis.

7. Process for Conducting a Ambient Air Quality Impact Assessment
The modeling procesorsists of the followindive stefs (alsoseethe Applicability / Process Flow Chart in
Appendix A)

a. Step One

i. Determine if thenew or modifiedsource is subject tthe ambientair quality impact assessment
requirements oRule 241.An ambientair quality impact assessment is required for new sources
with allowable emissionsgreater than or equal the minor NSR modification thresholdsee
Table 1) or existing sourcethat males aminor NSRModification Other sourcesubject to Rule
24imay be required to perform an aslt§sesceaumgedt up
thatapplicans contactMCAQD to set up a prapplication meeting to discuss the determination of
this rule if there are any uncertainties.

ii. If the source is subject tair quality impact assessment requiremdotsits new or modified
source, proceed t&tep Two.

b. Step Twa
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The applicantshall onduct a preliminary impact determination to predict whether the proposed
source(s) couldausea significant impact on existing air quality.

i. New SourceFor a new source, screen modeling shall be performed for each criteria pollutant
above the minor NSR adlification threshold. The maximum potential shHerm and longerm
emission rates based &TE should be modeled and compared with digmificant impactlevels
(SILs) shown in Table 2 If the screen model results are below the SILs, the modeling
demongration is satisfied.

ii. Modified Source For an existing source making rainor NSR modification the PTE increase
associated with the proposed project shall be modedady a screening tool armmpare with
the SILs. If the modeling results are below thilesSthe modeling demonstration is satisfied.

ii. If the results show output concentrations above the SILs, the applicaneithaitl consider the
options inSection7 f — Next Steps oproceed to Step Threx Step Four

c. Step Three:
The applicantmay electto performa preliminaryambient air quality impacassessmenbo predict
whether the proposed source(s) catddse an exceedancetiof NAAQS.

i. New SourceFor a new source, screen modeling shall be performed for each criteria pollutant
above theminor NSR modification threshold. The maximum potential steorh and longerm
emission rates based on PTE should be modafetl added to a representatilsackground
concentratiorfor that pollutant. The result should then dmmpared with the NAAQS shawin
Table 3. If the screen model results are below tHAAQS, the modeling demonstration is
satisfied.Screen modeling is dedloed in more detail in SectioB— Screen Modeling Principles
and Procedures

ii. Modified Source For an existing source makingnainor NSR modification, the PTE increase
associated with the proposed project shall be modeled using a screenirgndoatided to a
representative background concentration for that pollutant. The result should then beedompa
with the NAAQS If the modeling results are below tNRAAQS, the modeling demonstration is
satisfied.

ii. If the results show output concentrations aboveNtRAQS, the applicant shall either consider the
optionsin Section7f — Next Stepor proceed to ®pFour.

The procedure for determining a representative background concentration is discussed in Section 9
Background Concentrations.

d. StepFour:
The applicantshall perform an ambient air qualitympact assessment using a refined digpersion
model to determinaevhether the proposed source(s) could make a significant impact on existing air
quality. It is thea p p | i respamgibilitg to perform refined modelinBefined modeling is desbed
in more detail in Sectioh0— Refined Moeling.

i. New SourceFor a new source, refined modeling shall be performed for each criteria pollutant
above the minor NSR modification threshold. The maximum potential-&artand longerm
emission rates based on PTE should be modeled and compar¢densth s. If therefinedmodel
results are below the SILs, the modeling demonstration is satisfied.

ii. Modified Source For an existing source makingnainor NSR modification, the PTE increase
associated with the proposed project shall be modeled with adeéiin dispersion model and
compared with the SILs. If the modeling results are below the SILs, the modeling demonstration is
satisfied.

iii.  If the results show output concentrations above the SILs, the applicaneisiheit! consider the
options inSection7.f — Next Steps oproceed to Stepive.

e. StepFive:
The applicansshall perform a NAA(® assessment using a refined air dispersion model to determine
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whether the proposed source(s) coclilise an exceedance thle NAAQs It is the Perr
responsibility to perform refined modeling.

i. New SourceFor a new sourcagfined modeling shall be performed for each criteria pollutant
above the minor NSR modification threshold. The maximum potential-&artand longerm
emission rates based on PHBould be modeled and added to a representative background
concentration for that pollutant. The result should then be compared with the NAAQS shown in
Table 3. If the refined model results are below the NAAQS, the modeling demonstration is
satisfied.

ii. Modified Source For an existing source makingrainor NSR modification, the PTE increase
associated with the proposed project shall be modeled uséfmed dispersion modeind added
to a representative background concentration for that pollutant. Thét sd®uld then be
compared with the NAAQS. If the modeling results are below the NAAQS, the modeling
demonstration is satisfied.

ii. If the results show output concentrations aboveNtRAQS, the applicant shall either consider the
options inSection7 f — Next Steps othe permit application shall be denied

The procedure for determining a representative background concentration is discussed in Section 9
Background Concentrations.

f.  Next Steps:
If the model indicates tha SIL orNAAQS is initially exceededthe Permittednas the opportunityo
consider several options to prevent the exceedance. Preliminary NAAQS exceedances might be avoided
through the use of some or all of the following

i. Refining emissions estimates by using other déimemission factors than those used in the
preliminary modeling analysi$or example: performance testing data rather tha#2p

ii. Limiting operational hours or process throughputs;

iii. Optimizing stack parameters for better pollutant dispersion (i.e. s heights, increase
exhaust airflows (subject to restrictions on prohibited dispersion techniques), or crown stack
diameters to obtain higher exhaust velocities);

iv. Relocatingemissionsources to other portions of a facility which would lead to lowedetexd
offsite impacts;

v. Installing pollution controls to limit emissions

Note that the EPA’s “prohibited 8§51400¢hh)EBGin t e c |
shallnot be usedExamples of these prohibited techniques include impropek biights and varying

the emissions rate or shutting down based on atmospheric conditions or ambient pollution
concentrations.

g. Model Report:
Once completed, the Permittee shall submit a modeling repRI€&QD. The modeling report should
include the following at a minimum:

1 Company and facility name;

1 Pemit number and type of permit;

1 Overview of the project, project location, and general lo@sicripion of facility operations;

91 Description of the federal and Arizona regulations and guidelines that pertain to the proposed
project. Focus shddi be on modeling requirements;

91 Detailed Facility layout (locations of emission points and process eqguipme

1 Emission Profiles with all Short and Long term emission rates identified and the method used to
determine these values

9 Stack parameters usezhd

1 Modeling approach, including parameters ugsed results.
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8. ScreenModeling Principles andProcedures
Screen modeling provideconservative estimates of source impacts with a minimum of ilgmeening
models are usually designed to evaluate a siagissionsource however in some casethey may be used
for facilities with multiple emissiopoi nt s (see “special consideration

a. Screen Overview
The recommendedno d e | for screening sources is the mos
model. AERSCREEN is a simple screeningevel air quality model based on AERMOD. The
AERSCREEN model caime downl oaded f r ohitps:BvRv.Bps.gowiserdngairt e &
quality-dispersioamodelingscreeningnodels The AERSCREEN model has replaced the previous
SCREENMB model as the recommended modbErefore, SCREEN3 will not be accepted by MCAQD
for this type of modelingThe screening analyspgerformedwith AERSCREEN should be consistent
with the gui danc &uidelioendn &dir Qualdy ModelsinE Bpfsropsiate screening
modeling documents such as tBereening Procedures for Estimating the Air Quality Impact of
Stationary Sources

Additional quidance forAERSCREEN may be obtained in tliPA AERSCREEN User Guics:
https://www3.epa.gov/scram001/models/screen/aerscreen_userguide.pdf

b. Options for Modeling:
The Pernittee may performscreenmodeling or may elect to have tiCAQD permit engineer
perform a screening model of its emissidnsthe latter casMCAQD will charge for tlis serviceas a
billable permit actiorat the currenhourly permit processintate. h either caséViCAQD will require
theapplicant to complete titERSCREEN Data Input Form locatedAppendixB.

c. EmissionRates:
Modeling shall be performed fagach criteria pollutanthat trigges minor NSR reviewand shall
include both process and fugitive emissions

i. Maximum emission rates
The maximum shoiterm emission rates for each source should be used to demonstrate
compliance with all shoiterm averaging standards and guidelines. For example; if equifsren
be operated under different conditions, such as operating hours, load factor, or fuel type, each
emission scenario should be evaluated and the maximumtehmaremission rate should be used.
In addition, nodeling mustinclude emissions fronmall saurce types that could be operated
simultaneously.

ii. Controls:
The Permitteemay take credit for any emissions reductigm®vided bycontrolsthat are made
enforceable through the air permit

d. Types of sources:
Regulatory modeling should reflect tlaetual characteristics of the proposed emission souftes.
source typefound in AERSCREENre described in this section.

i. Point:
Point source characterization is used to simulate emissions that are emitted from a stack, chimneys
or vents. AERSCREEN can & used ér a single pointyertical stackcapped stackr horizontal
stack.Each of he following parameters arequiredto model point source emissions:

1 Emission rate inigms pewsecond (g/s)

9 Stack inside diameter in meters,

9 Stack height above grailemeters,

9 Stack gas exit velocity imeters per secondh(s),
9 Stack gas exit temperature in degriebsin (K).

When modeling horizontal stacks or vertical stacks with rain caps, the exit velocity should be set
to 0.001 m/s to eliminate plume rise from momentum and the flow rate should be held constant.
In order to maintain a constant flow rate for vertical fedpped stacks, the modeled stack

diameter must be different from the actual stack diameter. The modeled stack diameter for
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vertical raircapped stacks should be calculated using the following equation:
On=da (Va/Vm)ll2
where:

dm = modeled stack diameter

da = actual stack diameter

Vm = modeled stack exit velocity, i.e., 0.001 m/s
Va = actual stack exit velocity

Rectangularand Circular Area Sources

The Rectangulairea source characterization is used to simulate emissions that initially disperse
in two dimensions with little or no plume rise, such as ground level or low level emissions from
storage piles, slag dumping, landfills or holding ponds. For a simple area saatteofthe
following parameters are needed:

1 Area emission rate in gi8)?

9 Source relese high above ground in meters

1 Length ofthe longside ofthearea in meters

1 Length of the shoiide ofthearea in meters

9 Optional inputsnclude theorientation angle in degrees and initial vertical dimension of
the area sourgalume risejn meters.

AERSCREENalso has the option to moteircular area sourcesnd requires the radius of the
circle in meters.

The release height should be set to zexoept in the case of tank farms and storage areas, where
the release height should be set to the average heightmilth&antrelease.

The downwind distance used in the model is measured from the center of the area source, not its
edge. The modeler shidube careful to measure the correct distance from the center of the area
source to the neareambient air boundarjn setting the first receptor distance. Generally the
receptor distance should not be less than the length of one side of the area source.

Volume:

Volume source characterization is used to simulate emissions that initially disperse in three
dimensions with little or no plume rise, such as emissions from vents on a building roof; multiple
vents from a building; and fugitive emissions from gipstockpiles and conveyor belEach of

the following parameters are needed to model volume source emissions:

9 Emission rate in g/s,

1 Centerpoint heighabove goundin meters,

1 Initial lateral dimension of the volume meters,

9 Initial vertical dimension of the volume in meters.

Volume sources must have a square base, but need not be a cube. For a square, or nearly square
source the actual building dimensions (height and width) should be used for the screening
analysis. For nosquare sources, the width of the source should be set equal to the minimum
building length.

The downwind distance used in the model is measured from the center of volume source, not its
edge. The modeler should be caréfumeasure theorrect disince from the center of tilseurce
to the nearest ambient air boundary in setting the first receptor distance.

A volume source is defined by itenterpoint heighaind initial lateral and vertical dimensions

The centerpointeight is the centeof the volume source and so it should be set equal thalhe

the average building height. The initial lateral dimension for a volume source should be set equal
to its width divided by 4.3. The initial vertical dimension for a volume source should bgusd

to the average building height divided by 2.15.
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iv. Flares:
Flares, such as those used to burn landfill gas, are modeled as flare sources in AERSZREEN.
of the following parameters should be used when modeling flares:

1 Emission rate in g/s,

9 Stackheight in meters,

1 Heat release rate in calls,

1 Radiative heat loss fraction.

Flares are typically modeled similar to point sour¢¢swever, the heat release from the flare is
utilized to calculate plume ris&he heat loss fraction can be user seleotethe AERSCREEN
default value of 0.55 can be used.

e. Building Downwash:
Building downwash is a term used to represent the potential effects of a building on the dispersion of
emissions from a source. Point sources with stack heights less than good engineering practice (GEP)
stack height should consider dispersion impacts associatetuwilding wake effects (downwash).

Hgep= Hp + 1.5L

Where:
Heer=the GEP stack height;
Hy, = the building height; and
L = the lesser of thbuilding height or maximum projected width (the width as seen from the
source looking towards either the windedition or the directionf interest) of thduilding

The GEP height is the highest height calculated for any ndmsiling (abuildingi s ‘* near by’
within five times the lesser of its height or width from the stathk)s distance is commonly referred to

as thebuilding's region of influenceThe most conservative building dimensions are usually associated
with the height and dgonal width of the tallest nearby building.

Figure 1: lllustrationof Good Engineering Practice Stack Height Parameters

Building

~ »” L = Lesser of the Building Height (Hb)
. s or Projected Building Width (PBW)

Once downwash applicability is determingéuk followingparameters are needed by AERSCREEN for
input

1 Options to use an existing Bdihg Profile Input Program for Plume Rise Model Enhancements
(BPIPPRM), if available.
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Building height

Maximum building horizontal dimension

Minimum building horizontal dimension

Degrees from North of maximum building horizontal dimensioa{9 degrees)
Degrees from North of stack location relative to building cent@6@degrees)
Distance between stack and building center

f.  Land Usei Urban/Rural:
It is important to determine whether a source is located in an urban or rural dispessionment. In
general, urban areas cause greater rates of dispersion because of increased turbulent mixing and
buoyancyinduced mixing.

E N

EPA guidance identifiesmo recommendednethodgo determine whether a source resides in an urban
area

i. Land Use-Draw a 3 km radius around the source and analyze the land use. If more than 50% of
the land use can be categorized as industrial (Heavy or medium), commercial, or residential, the
source exists in an urban area.

i. Population— If the population surrounding theource exceeds 750 people per square kilometer
(1,943 people/square milghe source exists in an urban area.

The landuse procedure is preferrdéithe area qualifies as UrbaAERSCREEN requires a population
figureto be entered. The value must béeatst 100 foAERSCREEN to accept the urban selection.

g. Meteorology andSurface Characteristics:
AERSCREEN model consists of the MAKEMET program which generates application specific worst
case meteorology using representative ambienteaiperatures, minimum wind spkeand surface
characteristics type(albedo, Bowen ratio, and surface roughnesd)hen entering surface
characteristicsthe applicant caenter user definedalues or they can utilize the AERMET seasonal
tableswhich will require the land use type (water, forest, etc) and the surface moisture (average, wet or
dry).

h. Terrain:
Much of Maricopa Countycan be characterized as having relatively flat terrain;evew there may be
instances where sources have simple to complex terrain. TypibAQD defines flat terrain as
terrain equal to the elevation of the stack base; simple terrain as terrain lower than the height of the
stack top; and, complex terrain train above the height of the plume center line (for screening
modeling, complex terrain is terrain above the height of the stack top). Terrain above the height of the
stack top but below the height of the plume center line is known as intermediate terra

Most sources will use flat terrain in their modeling analysis, but if complex terrain is more
representative, please refer to the AERSCREEN user guide for more information onlawaiesl at
https://www3.epa.gov/scram001/models/screen/aerscreen_userguide.pdf

i. Receptorsand Ambient Area Boundary:
The ambient air boundary must be determined beforaraimpact assessmeocan be completed. 40
CRF Part 50.1(e) definesneb i e n t air as, “ .t hat portion of th
which the gener al public has access.” This may
Process Area Boundary defined as the process areas within the facilitjeddoygmission generating
activities, the area in the immediate vicinity of those activities and the area between adjacent activities.

Receptors should bedequatelyplaced throughout a modeling domain to determine areas of maximum
predicted concentratignlt is suggested that thminimum distance to ambient air be set at the ambient
air boundarnyand a maximum distance to prdbe set ail000 neters.

j-  Special Considerations:

i.  Multiple Stacks:
The impacts from two or more point sources can be conservatively estimated by modeling each
point source independentnd then adding the maximum concentrations together, regardless of
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the associated downwind distances. This is a useful approach wheduatlimpacts are small
and compliance with regulatory standards can be easily demonstrated without using a refined
model.

The emissions from multiple stacks which are located within 100 meters of each other and which
have volumetric flow rates that diff by no more than 20% can also be merged using the
following procedure (EPA, Screening Procedures for Estimating the Air Quality Impact of
Stationary SourceRevised, EPA50/R92-019):

Step 1: Compute the parameter M for each stack to be merged where:
M w Y
0

o

Where:
M = merged stack parameter
hs = stack height above ground (m)
V. = volumetricdvi(nssw rate = (n/ 4) d
ds = effective stack exit inside diameter, (m)
Vs = stack gas exit velocity, (m/s)
Ts = stack gas exit temperaturék)
Q = air contaminant emission rate, (g/s)

Step 2:Determine which of the stacks has the lowest value of M. This is the representative stack.

Step 3:Sum the emissions rates (Q) for the stacks that are being mergedufimied emission
rate, along with the stack parameters for the representative stack should be used in modeling the
merged stacks.

NO to NO; Conversion:

Most emission calculation methodologies are done using NOx emission factors, which includes
NO and NQ. For the most conservative approach, applicants may assume all NO is converted
into NGO, without any additional justification; however, given the stringency of theur NG
standard relative to the annual standard, applicants mayt firedtessary to udess conservative
approaches to Nxonversion than simply full conversiors a result, the applicant may use any

of the following methods for N@onversion:

1) Option 1 —assume all NO is converted MD;.

2) Option 2 — Ambient Ratio Method (ARM} multiply Option 1 by 0.8 as default ambient
ratio for the thour NQ standard without additional justificatiohhe national default ratio of
0.75 recommended iAppendix W for the annual standard may not be used without some
justification of the appropriatenefss that assumption.

3) Option 3—-AERSCREEN hasnodeling optios for NO conversionBoth of the methods are
outlinedbelow

a) The Ozone Limiting Method (OLM); and,
b) ThePlume Voume Molar Ratio Method (PVMRM)

The key input variables for these modelions are irstack NQ/NOy ratios and background
ozone concentration$he instack NQ/NOy ratio is simply how much of the total N@ the
outlet stream islready converted tNO.. The background ozone cmentration is needed for
both methods as it igsed in the calculations to determithe remainingNO conversionto

NO.. The ozoneconcentration can be specified in parts per million (ppm), parts per billion
(ppb) or micrograms per cubic metag(nr).

c) In-stack NQ/NOx ratios:
The EPAestablished a general acceptance of 0.50 as a defatdtck ratio of N@NOx
for input to the OLM and PVMRM maodel options within AERSCREEN.
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If proposing an irstack NQ/NOy ratio other than the default, sufficient justification and
documentationmust be provided to support the sourspecific data on the istack
NO./NOy ratio.

d) Background ozone concentrations:
Ozone concentration should be entered as a single most conservative value of the
representative background concentration of ozombe highest hourly ozone
concentration over the model period should be used. The default value of 40 ppb in
AERSCREEN should not be used. The highest hourly ozone concentrations are
available from th&PA AirDatawebsite athttp://www.epa.gov/airdata/

The methodology above was taken frdre EPA memorandurnissuedon March 1, 201%®ntitled
“Addi ti onal Clarification Regarding Appiicat
hour NQ National Ambient Air Quati y St aTimisl memdrdndum is meant to supplement the
memorandum issued by the EPA on June 29, 28iilled Agpplicability of Appendix W
Modeling Guidance for the-fhour NO, National Ambient Air Quality StandatdThe 2011
memorandum provides further clarification and guidance on the application of Appendix W
guidance for the -hour NQ standard. The memorandum does not apply to the other averaging
periods of NG, nor does it apply to other pollutantith a standal based on a multiear average.

Modeling for 1-Hour and 24-Hour standards

Some sources may have highleannormal emissions triggered by certain events. For example,
high shoriterm emissions may result from startup/shutdawperations or bypasses obntrol
equipment. For compliance demonstrations with thkodr NQ or SQ NAAQS, special
consideration should be given to determine whether such emissions should be included in the
modeling analysis or not. Because of the probabilistic nature of thestammdards, EPA
recommends that the most appropriate data to use for compliance demonstrations foouhe 1

NO, and SQ standards are those based on emissions scenarios that are continuous enough or
frequent enough to contribute significantly to the ahmigstribution of maximum daily -hour
concentrations. Therefore, MCAQD may allow an exemption freamour NG and SQ modeling

if these events are infrequent enough so that the emissions caused by these events will not
contribute significantly to the analudistribution of maximum daily-hour concentrations. As this
exemption determination is on a cdsecase basis, the Permittee should provide MCAQD
detailed information about these events such as frequency and duration.

For compliance demonstrationsthithe 24hour or annual NAAQS, emission rates modeled
should incorporate a suitable number of these -bigission periods combined with normal
equipment operations. Faxample, power generation facilities are typically permitted for a
certain number oftartup/shutdown events. Therefore, calculations feh@4r average emissions

or annual emissions for a power generation facility must consider the emissions from
startup/shutdown events combined with emissions from sigatly operations.

The Permitteeltwll also explain in detail which option is being used for NO conversianyj)
outlined inSection8.kii above.

Some examples are provided below for clarity:

Example 1:

A source operating a honemergencyengine triggers therequirementto demonstrate
compliance withthe thour and tyear NO, NAAQS and the 2Bour PMiy NAAQS.The
engineis permitted to operat&,000 hours in any 12 month periodhe Permittee should
assumehe highest maximum hourly emission rate at any given etggwokfor both thel-
hour and 24hour timdrames. Alternatively,the Permittee may accept an enforceable daily
run time limit andassumepotential 24-hour emissions athat reducednaximum daily limit.
To demonstrate compliance with theydar NQ standard, the Permittee shall assume the
maximum emission rate at 1,000 hours of operation.

Example2:
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Consider a power generation facility with a simple cycle unit that needs to modelilozi24
PMio NAAQS and the-hhour SQ NAAQS.The simple cycle univill have a certain number
of startup and shutdown events throughout the yeartypical Startup event is 20 min, and
a typical shutdown event is 12 mirhis gives a worstase scenario for an hour:

28 min normal operation
20 min startup
12 minshutdown

Each of these operating scenarios has its own hourly emission rate which would be
multiplied by the totalimein which their events occur in an hour.

X (Ibs/hr in normal operation) x 28/60
Y (Ibs/hr in startup) x 20/60
Z (Ibs/hr in shutdown) 2/60

The sum of these parameters would be the vaarst emission profile for theHour NAAQS
comparison.

For the 24hour PMix NAAQS, thePermitteeshould consider the possibility of how many
events are likely to occur over a-Béur period. The Permittee should include as many
events in the 2fhour window that are likely and frequent enough to ocdecuorder to
accurately characterize impacts

iv. SecondaryFormation of PM;s:
In addition to being emitted directlM.s is created by secondarfprmation from precursor
emissions suchs SQ and NQ due tochemical reactionthat occur in the atmosphere gradually
over time (hours or days depending on atmospheric conditions and other varidhkegpplicant
shall consider precursors in their nebébr PM; s as outlined below.

Step 1: Determinethe Primary PM s, NOx and SGPTE from a new source or tigimary PMs
NOx and SQ PTE increase for a modified source

If Primary PMsis aboves.0tpy andNOy and SQare both below 20 tpygecondary formation of
PM: s does not need to be evaluatedino further actiorfor this sectioris required.

If Primary PMsis aboveb.0tpy andNOy andbr SGQ emissions are above 20 tpy, proceed to Step
2.

If Primary PM s is below 5.0tpy modeling is not required

Step2: The applicant shall cal cul @8t ee mihses i “otnst aw i
following formula which uses the interpollutant offset ratios foo 8@ NQas def i ned i n
NSR implementation rule for PM (73 FR 28321, 2008)he offset ratios used here for S&hd

NOx are used for simplifying the quantitative assessment. ldeally, if the applicant has site specific
offset ratio data for NQor SQ thatdatashould be used.

"YE 0TI QU DG B @D HON OO QEBDHON O
Where,
Primary PMes, SGandNO; are all determined from Step 1

For a new sourceCalculate the total equivalent primary Pibased on the facilityvide PTEs for
Primary PM;, SG and NQ.

For modificatiors. calculate the PTE increase in total equivalent primary #dsed on the PTE
increases for primary PM, SGQ and NQ due to the proposed projects.

Proceed to step 3.

Step 3:Theapplicantshallmodelonly thePrimary PM s emissions from the source to identify the
highest PM;s concentration outside of the prosemea boundary. This concentration is defined as
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theModeled Primary PMs (ug/m?). Proceed to Step 4.

Step 4: Using the following formulathe applicant shalkestimate the total impacts from primary
PM: s and secondarily formedM, s;

R T T O O Y . N,
YE OlWg 0 € € W Qe 0 —wo Q¢ ¢

C e o A
DEQQANWI D H = ® 8

Where,
Modeled Primary PMs (ug/nt) is determined from Step 3
Total equivalent primary PMs is determined from Step 2
Primary PMbsis determined from Step 1

The result is the[Total PMbs Concentratioh that includes the contribution of secondary
formation for PM. Please note that MCAQD may request additional catalé and quantitative
assessments on a cdsecase basibeyond what is outlined in this section

9. Background Concentrations:
When performing modeling, the applicant will need to add representative background concentrations to each
pollutant source modeled. These background concentrations are intended to account for other pollution
sources not explicitly included in the modelinglich as natural sources and other -mmueled or
unidentified sources of air pollution. The combined background and modeled values from this analysis are
then compared to the NAAQS, at the appropriate averaging times, to determine if the facility teofddein
with attainment or maintenance status of the standards.

The background values chosen for modeling should be representative of the area in the vicinity of the facility
and are usually obtained from the ambient air monitoring networlniost allcases, these data can be
obtained from the air monitor closest to the faci
on rare occasions a more distaranitoring site might better represent the area surrounding the facility. The
applicantshould describe in their modeling protocol why the selected monitor is the most representative of
background concentrations surrounding their facility. This modeling protocol, and the selection of the source
of background data, is subject to the approf&aGAQD.

The Permittee shall select the background concentrations as described in Talnlg themost recent 3

years of ambient monitoring data. Background concentrations should be representative of regional air quality
in the vicinity of a facility. Adlitional guidance for determining refined estimates of background values from
local monitoring data can be found in 40 CFR Part 51, Appendix W, section 8.2.

In and around Maricopa County, ambient pollutant monitoring is conducted by the following agencies
1 MCAQD
1 ADEQ
1 Fort McDowell Yavapai Nation
1 Gila River Indian Community
1 Salt River PimaMaricopa Indian Community

These agencies publicly report the data from the various monitoring sites to the EPA. Values can be
downl oaded from t he r& RPAQS)sdatabhaseh{tpsd/uvan.epatggv/agSagcsunte
required) or the AirData websitat{ps://www3.epa.gov/airdaja/

After choosing the suitable monitoring site, conJuble 4 to find the appropriate background form for the
applicable pollutant. Background forms are unique to each NAAQS pollutant and averaging time and usually
mirror the NAAQS form. An exception to this is the RNbrm; the PMo 24-hour average NAAQSofm is
baseon t he number of dajiswndadk whererinat ge mork than brisedperyepr om
average. Due to fugitive dust events resulting from atypical weather eventsp baekbround form that is

based on theslor 2" highest 24hour average would be unduly high and contrary to EPA modeling
protocol, which allows for the consideration of uncharacteristic meteorological conditions. MCAQD also
recognizes that it would be unlikely that two independent events, one sirivee and oa background
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driven, would occur simultaneously at the same location; therefore the background formfo tA198'
percentile of annual daily values, averaged over a4ygaeperiod. This form makes allowances for atypical
weather conditionthatbetter represents characteristic background conditions.

Concentrations flagged as exceptional events do not need to be considered in background
concentrations. It is not acceptable to exclude high concentrations caused-é&yceaptional evest

however.
Table 4: Determination of Background Concentrations
Pollutant Averaging NAAQS Form MCAQD Background Form
Time Level
Carbon Monoxide8 hours 9 ppm  INot to be exceeded more than [Highest concentration during mg
(CO) 1hour  35ppm [(Once peryear recent years
h .
98" percentile of thour daily 98" percentile of the annual
_ .. 1 hour 100 ppb  maximum concentrations, distribution of daily maximum 1
Nitrogen Dioxide averaged over 3 years hours values averaged across tf
(NOy) most recent three years
Highest annual concentration fo
1 year 53ppb Annual Mean most recent three years
Annualfourth-highest daily
Ozone (Q) 8 hours  0.070 ppm maximum 8hour concentration,|Not Applicable
averaged over 3 years
1 vear 12 03 Annual mean, averaged over 3|Average of the annual values oy
y ' years most recent three yedrs
PM s 98" percentile. averaged over 4Average of the 98percentile 24
Particulate 24hours 35 |fg yearz ’ 9 Thour values over most recent th
[Matter yegilrs
98" percentile of the annual
Not to be exceeded more than distribution of daily maximum
PMio 24 hours 1 50 {uonce peryear on average over dail | h
ears aily values averaged across t
y most recent three years
, . 99" percentile of the annual
h
Sulfur Dioxide 99" percentile of dhour daily | i ion of daily maximum 4
1 hour 75 ppb maximum concentrations,
(SO) averaced over 3 vears hours values averaged across tlf
9 y most recent three years
Rolling 3 . . :
Lead (Pb) month 0.15u g # Not to beexceeded nghesthconcentratlon during md
average recent three years

a SeeAppendix N to Part 56 Interpretation of the National Ambient Air Quality Standards for PM2.5
https://www.gpo.gov/fdsys/pkg/CFRO14title40-vol2/pdf/CFR2014title40-vol2-part5GappN. pdf

10. Refined Modeling

Refined modeling requires more detailed and precise input data and utilizes more complex models in order to
provide better estimates of groundevel concentrations. Refined modeling is required if the screening
analysis results indicate théte predictedconcentrations from thevaluated sources could exceed the
NAAQS. Refined modeling may also be necessary if it is determined that a screening analysis will not
adequately address the modeling scendii® primary model used for the refined modeling ofustdal
sources is the most recent regul atsesryheenppbncant
to perform refined modeling.
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a.

ProcessOverview: Refined modeling will beonducted in accordance with tABEQ Air Dispersion
Modeling Guidelires for Arizona Air Quality Permits (with certain excepti@ssdescribeth Section
10d.i.1).

Modeling Protocol: It is stronglyrecommended that the Permittee submit a written modeling protocol
prior to performing any refined modeling analysis and obtain written MCAQD approval before
proceeding. Such protocols allow MCAQD to review the methodologies to be utilized in the modeling
analysis and to comment on modeling techniques in advance of significant modeling resource
expenditure on the part of the applicastmodeling reporthat is submittedvithout a preapproved
modeling protocol will be treated and reviewed as a prottfcthie report is found to be deficient it will

be rejected, creating additional delaysl efforton the part of the Permitte€o preventhis situation

it is recommended thawritten MCAQD approvalof the protocolbe obtainedModeling protocols
shouldincludethe information found in Appendix C of this guideline.

Modeling Reports: Subsequent to modeling the Permittee shall submit a modeling report. Modeling
reports should include a discussion of each relevant modeling protocol element listed in Appasdix C
well as graphic figures which appropriately indicate facility impaatsd ambient air boundaries.
MCAQD will also requirecopies ofall electronic modeling files including model input files, model
output files, model plot files, building downwash filesgeteorological data files, etc.

Theresults section of theeport shouldncludethe following information:

T Model input and output files, including the meteorological data, receptor height and other
supporting modeling files.

1 A listing of maximum impacts and associated receptor locations, meteorological datheand
modeling scenario for each applicable averaging time and pollutant.

1 A comparison witltheapplicableSILs or NAAQS for the source under review.
Incorporated Documerts:

i.  ADEQ Air Dispersion Modeling Guidelines for Arizona Air Quality Permits
http://www.azdeq.gov/environ/air/permits/download/modeling_guidance.pdf

1) Exceptions to ADEQ Gidance

a) Section 3.8- Given the dissimilarity of the other site location81CAQD approves
upperair data from Tucson only.

b) Section 3.16- Giventhe availability of background data in Maricopa Courthg, tise of
background datdrom other states is prohibite@®ackground concentrationsill be
established usinthe methodology found in Table 4.

c) Section 7.1.4- Given the availability obackground data in Maricopa County, the
hour NO background concentration will be established using the methodology found in
Table 4.

d) Section 7.1.6- MCAQD will evaluate intermittent N&sources on a cad®y-case basis.
e) Section 72.4 -MCAQD will evaluae intermittentSO, sources on a cad®-case basis.
ii. EPA Modeling Guidance Documents

1) EPA Guideline on Air Quality Models (GAQM) as codified in 40 CFR 51, Appendix W
https://www3.epaov/ttn/scram/guidance/guide/appw_05.pdf

2) Applicability of Appendix W Modeling Guidance for thehbur NO2 National Ambient Air
Qudity Standard (U.S. EPA, 2010)
https://www3.epa.gov/scram001/guidance/clarification/ClarificationMemo_AppendixW_Hou
rly-NO2-NAAQS_FINAL_06-28-2010.pdf

3) Additional Clarification Regarding Application of Appendix W Modeling Guidance for the 1
hour NO2National Ambient Air Quality Standard (U.S. EPA, 2011
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4)

5)

6)

7)

https://www.epa.gov/sites/production/files/260% documents/appwno?2 2.pdf

Applicability of Appendix W Modeliag Guidance for the-thour SO2 National Ambient Air
Quiality Standard (U.S. EPA, 20110
https://www3.epa.gov/scram001/guide/clarification/ClarificationMemo_AppendixW_Hou
rly-SO2NAAQS_FINAL_0823-2010.pdf

Modeling Procedures for Demonstrating Compliance with PM2.5 NAQAQS. EPA, 2010)
https://www3.epa.gov/scram001/guidance/clarification/Official%20Signed%20Modeling%20
Proc%20for%20Demo0%20Compli%20w%20PM2.5.pdf

Guidance for PMs Permit Modeling (U.S. EPA, 2014)
https://www3.epa.gov/scram001/guidance/guide/Guidance_for PM25 Permit_Modeling.pdf

US EPA Haul Road Workgroup Final Report
https://www3.epa.gov/ttn/scram/reports/Haul Road Workagifeinpl Report Package

20120302.pdf

e. Meteorological Data AERMET files for thePhoenix areanay be downloaded at:
http://azdeqg.gov/node/2127
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Appendix AT Applicability / ProcessFlow Chart
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Process for Conducting an Air Quality Impact Assessment (Section 7)

Step 1: Determine if the new or modified
source is subject to Rule 241. Note that
applicable emissions are from new sources or
the increased potential to emit (PTE) from a
modified source. (Section 7a)

Are applicable
emissions less than the
inor NSR threshold?,

Step 2: Conduct screen modeling for each
pollutant where applicable emissions
exceed the minor NSR Thresholds. (Section
7b)

Are screen model

Modeling Not

Modeling

demonstration

results below SILs?

Step 3: Add representative background
concentrations for each pollutant to the
screen model results and compare the sum
to the NAAQS (Section 7¢)

Are screen model
results, including
background, below the
NAAQS?

satisfied.

Modeling

demonstration

satisfied.

l

Step 4: Conduct refined modeling for
each pollutant where applicable
emissions exceed the minor NSR

thresholds. (Section 7d)

Modeling
demonstration
satisfied.

Are refined model
results below SILs?

Step 5: Add representative background
concentrations for each pollutant to the
refined model results and compare the sum
to the NAAQS (Section 7e)

Modeling
demonstration
satisfied.
Are refined model
results, including
background, below the
NAAQS?

The applicant should consider ‘Next Steps’
options as listed in Section 7f, or the permit
application shall be denied.
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Appendix BT AERSCREEN Data Input Form
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Return completed form to:

Mari Copa C Ounty Maricopa County Air Quality Department
1001 N Central Ave, Suite 125, Phoenix, AZ 85004

Phone (602) 506-6010 Fax (602) 372-0587

AQPermits@mail maricopa.gov

Air Quality Department

Introduction

The Maricopa County Air Quality Department (MCAQD) regulates all facilities and sources that release air pollutants into
the ambient atmosphere. The primary purpose of this form is to provide technical information for a new or modified source to
MCAQD in order to conduct screening air dispersion modeling to evaluate gHewetl concentrations of criteria air
pollutants for comparison against the National Ambient Air Quality Standards (NAAT@®)plete the form by typing or
printing legibly. Enterinformation in the fields, as applicable to the emission point typge that not all data pertains to all
emission point typesComplete one form per emission poilfityou need help completing this form, please see our website or
contact the PermittinBivision at 602618-9337.

Instructions for the AERSCREEN Input Form
These instructions are provided to assist owners and operators of affected facilities and sources located in Maricopa County
to provide accurate informatioelated to emissions and exhaust paraméek4CAQD.

Please provide data in specified unitgroviding data in units other than specified, clearly indicate by underlining entry and
noting alternate unitdJnit abbreviations are noted below.

Ib/hr - pounds per hour

tons/yr- tons per year

ft - feet

°F - Fahrenheit

fps- feet per second

ACFM - actual cubic feet per minute
BTU/hr - British Thermal Units per hour

Section 1i Facility Information:

Business name: Enter the busineame, as filed with the Arizona Corporation Commission.
Facility/Registered Entity Name: Enter the Facility/Registered Entity Name, if different than Business name.
Current Permit Numbelf applicable, enter the current air permit number.

Address of siteEnter the address of the site, includgity, and zip code.

Contact Person Details: Enter the name, title, email, and phone number for the contadopénsguermit
Section 2i Emission Point Characteristics:

Section 24 Stack or Release Typ€heck the appropriate box for stack or release typelect only one type per emission
source.See the following table for source type descriptions.

Source Type | Source Options Source Description Examples
Vertical Stack, An emission source where emissions are| Combustion exhaust from
Capped Stack, being released through a stack into the | a heater, boiler, engine or
Horizontal Stack | atmospherePoint sources can have weath thermal oxidizer,

Point caps (select capped stack) and can disch| emissions from a baghous
vertically (select vertical stack), or dust collection system i
horizontally (select horizontal st and vented through a stack
downward (select capped stack).
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Flare A flare is an elevated source that may be| Flare (industrial
modeledusing point source characterizati¢ wastewater or landfill)
or ‘'flare' source characterization. Flare
source characterization requires certain
input paranetersthat are specific to the
flare and may not be readily available.
Section 2e should be completed if the
design heat inputating for the flare is

known.
Volume Fugitive emission sources that have an | Open buildings, open
initial vertical dimension. storage tanks, building
roof vents, multiple vents,
Fugitive conveyor belts, transfe
points
Area A low-level or groundevel release with no Storage piles, open pits,

plume rise Area sources can be rectangull ponds
circular, or polygonal in shape.

Description of the Source: Enter a brief description of the soEs@mplesnclude: 20.0 MMBtu/hr natural geged boiler,
600 hp diesel engine, emergency generator, stock pile, or process vent.

Source ID: Enter the assigned Source ID from the air permit, or assign a source ID.

Source Coordinates: Enter the source coordinatéatitnde and longitude using decimal degrees, to thdetimal place
(e.g., 3328271 egr ees) . Coordinates can be obtained from Googl
(http://maps.mcagssor.maricopa.goN/or by using a cell phone compass application.

Distance from Source to the Nearest Property Line: Enter the distance between the emission source and the nearest propert
boundary in feet. See Figurddr illustration.

Property Boundary

Distance from
Source to Mearest
Property Boundary

Figure 1. Distance from Source to Nearest Property Boundary lIllustration

Section 2li For Stacks/Point Sources Or(lsee Figure 2)
Stack Height (Above Ground): Enter the stack height, above ground I€feeltin

Stack Diameter: Enter the inside diameter of tkiepoint of the stack irfieet

Stack Exhaust Temperature: Enter the stack exhaust temperatueesait thf the stack in degreesIFexhaust temperature
is ambient, please indicate by writing “Ambient?”.

Stack Exit Flow Rate OR Exit Velocit§nter thestack exit flow ratei acfm) OR exit velocity (in ft)s You do not need to
enter both.

Maricopa County Air Quality Department Page23 of 36


http://maps.mcassessor.maricopa.gov/

Minor New Source Review Air Dispersion Modeling Guideline

Date: 06/27/16

Stack Diameter

<>
3 A

Stack Height

Figure 2. Stack height and stack diameter illustration.

Section 2¢ For Volume Sources On(geeFigure 3:

Initial Lateral Dimension of the VoluméEnter thewidth of the volume source divided by 4RBor nonsquare sources, the

width of the source should be reported as the minimum building length side.

Initial Vertical Dimension of the VolumeEnter theheight of the volume source divided by 2.15

Center Point of the Voluméenter thecenter point height above grouafithe volume source ifeet

Volume Source l
Height “‘

y
Volume Source Length

Side View

~~\ Volume Source
' Width

Figure 3. Volume source parameter illustration.

Section 2d For Area Source Onl{seeFigure4):

Release Height (Above Ground): Enter the release height, above ground feetlEhn t e r

0 "-baged sourcgs. o u n d

Area Source Lengtlif a Rectangular Sourcefnter the Maximum Horizontal Dimension of the Source, or length of the

longest side, ifieet

Area Source Widthif a Rectangular Sourcelnter the Minimum Horizontal Dimension of the Source, or length of the

shortest side, ifeet

Maricopa County Air Quality Department
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Top View

Area Source
Width

Area Source Length

Figure 4. Area source parameter illustration.

Radius of the Circle (if a Circular Source): Enter theius of the circle of the source, in feet.

Optional
Orientation Angle: Enter the orientation angle of the area source in degreeg)(0

Initial Vertical Dimension of Plume: Enter the initial vertical dimension of the area source plume in feet.

Secipn 2e- For Flares Only:
Heat Release RatEnter the maximum heetlease rating of the flare aalories per seconadl/9.

Optional(if known)
Radiative Heat Loss Fraction: enter the radiative heat loss fraction of the flare.

Section 3i Emission Rates:
The emission rates reportstouldbe appropriate for the pollutant averaging tinassoutlined below

Pollutant Averaging Time [Emission Rate
8 hours Ibs/8-hours
Carbon Monoxide (CO
1 hour Ibs/hour
1 hour Ibs/hour
Nitrogen Dioxide (NQ)
1 year tons/year
Ozone (@) 8 hours Ibs/8hours
oM 1 year tons/year
H 2.5
IParncuIate 24 hours |bs/day
Matter
PMio 24 hours Ibs/day
Sulfur Dioxide (SQ) 1 hour Ibs/hour
Lead (Pb) Rolling 3 month a1 onths
average

Emission rates for Ibs/hour, Ibs/day or Ib&@ur shouldepresents the worsase emission rate that could occur in given
time period. Emission scenarios that are continuous enough or frequent enough to contribute significantly to the maximum
daily concentrations should be included. See the examples in the modeling guidance document section 8.k. for assistance.

It is recommended the applicant consult MCAQD for any intermittent sources they are unsure of including.

Section 4i Building/Downwash Paraneters(if applicable, only point sources):

Provide information for the largest buildim@ the region of influenceof the stack Provide building information only for
point sourcesAn example for all building downwash paratersis provided in Figure 5The region of influence is defined
as a building that is within five times the lesser of its height or width from the stack.

If the applicant has a Building Profile Input Program for Plume Rise Model Enhacements (BPIPPRM) file, this should be
provided to he Department instead of the parameters outlined below.
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Building Height: Enter the height of the dominant building, above ground level in feet.
Building Length: Enter the Maximum Horizontal Building Dimension, or length of the longest side, in feet.
Building Width: Enter the Minimum Horizontal Building Dimension, or length of the shortest side, in feet.

Distance between Stack and Center of the Buildimger the distance between the stack and the center of the building in
feet.

Maximum Building Dimasion Angle to North: Enter the angle (in degrees) from North of the longest side of the building.
Angle range is 0 to 179 degredfsunable to provide, ensure that site buildings are included on site plan required by the air
permit application.

Direction of Stack from Center of the Buildingnter the angle (in degrees) from North of the stack location relative to the
center of the buildingAngle range is 0 to 360 degredisunable to provide, ensure that site buildings are included on site
plan requied by the air permit application.

Stack to huilding

Z y center dlstance
X

Angle of stack w

from north a

@

: ©

— g

IMax dimension of
) bullding is oriented
90° to north

Buiding height

-\

Min dimension

Max dimension

Figure 5. Stack and building orientation for a building oriented 90 degrees to north and stack oriented 45 degrees to north.
(From U.S. EPA’'s AERPEDHEHEINOB)ser ' s Gui de,

Section 5/ SurfaceCharacteristics:

Provide information on the surface characteristics of the facility. The appfitaneither use AERMET seasonable tables
selecting Surface Profile Type and Climate Profile types or user defined values for Surface Roughness, Boweth Ratio an
Albedo.

Surface Profile Type: Select the surface profile type that best fits.
Water, Coniferous Forest, Cultivated Land, Deciduous Forest, Grassland, Desert Shrubland, Swamp or Urban

Climate Profile: Dry should be used as the Climate Profile for Maaid@punty, however, if Wet or Average are more
representative please provide an explanation for their use.

OR
Surface Roughness: Provide the surface roughness for the facility area.
Bowen Ratio: Provide the Bowen ratio for the facility area.

Albedo: Providealbedo for the facility area.
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Return completed form to:

M aricopa Cou n Maricopa County Air Quality Department
p tY 1001 N Central Ave, Suite 125, Phoenx, AZ 85004

Phone (602) 506-6010 Fax (602) 372-0587
AQPermits(@mail maricopa.gov

AERSCREEN Input Form

Complete one form for each source at the facility.
Section 1 - Facility Information

Air Quality Department

Business Name| |

Facility/Registered Entity Name (if different): |
Current Permit Number (f applicable): [

Address of Site: |

City] [ Zip Code]

Contact Person Details: Name: 'J.'itle:‘
Email: Phone:

Section 2 - Emission Point Characterisitics

Section 2a - Stack or Release Type Vertical Stack: O Complete Section 2b \"Dhlme: Complete Section 2¢
Capped Stack: O Complete Section 2b Area; Complete Section 2d
Horizontal Stack: ] Complete Section 2b
Flare: O Complete Sections 2b and 2e
Description of the Source:
Source ]:D:‘ ‘
Source Coordinates (for all sources): Latitude l:l Longitude l:l
Distance From Source to the Nearest Property Line: () l:l
Section 2b - For Stacks/Point Sources Only: POINT
Stack Height (Above Ground): (ft)
Inside Stack Diameter: (ft)
Stack Exhaust Temperature: (°F) (indicate if ambient)

Stack Exit Flow Rate OR Velocity:

Exit Velocity: (tps) L]

OR
FlowRate: (ACFM) [ |
Section 2c - For Volwme Sources Only: VOLUME
Initial Lateral Dimension of the Volume Source: (ft)
Initial Vertical Dimension of the Volume Source: (ft)
Centerpoint Height Above Ground: ()
Section 2d - For Area Sources Only: AREA
Release Height (Above Ground): (ft)
Area Source Length of Long Side (if Rectangular Area Source): (ft)
Area Source Length of Short Side (if Rectangular Area Source): (ft)
Rads of Circle (if Circular Area Source): (ft)
Orientation Angle (if applicable):  (Degrees)
Initial Vertical Dimension of the Plume (if applicable): (ft)
Section 2e - For Flares Only: FLARE
Heat Release Rate: cal's
Radiative Heat Loss Fraction (if known):

Section 3 - Emission Rates: Carbon Nitrogen Particulate Particulate Sulfur
Monoxide Oxides Matter Matter Dioxide
(CO) (NOx) (PM; 5) (PM;q) (802) Lead (Pb)
Emission Rate - Maximum Hourly: (Ib/hr)

Emission Rate - Maximum & Hour:  (Ibs/8-hours) — — — — —

Emission Rate - Maxinmm Daily: (Ibs/day) — — — —

Emission Rate - Annual: (tons/yr)

Emission Rate - Maxinmm 3 Month Average: (Ibs/3 months) — — — — —

Include an explanation as to how emissions were determined.
Section 4 - Building/Downwash Parameters (if applicable, only applies to point sources):

Building Height: (ft)
Building Length: ()
Building Width: )
Distance Between Stack and Center of the Building: ()

Mazximum Building Dimension Angle to True North: degrees
Direction of Stack From Center of the Building: degrees
If the applicant has a Building Profile Input Program for Plume Rise Model Enhancements (BPIPPRM). this should be provided to the Department instead of the parameters above

Section 5 - Surface Characteristics
If the applicant has an existing AERSURFACE output file for surface characterisitics, this should be provided to the Department instead of the parameters below.

Surface Profile Type: _ (Select from the drop down list)
Climate Profile: (If Wet or Average should be used, please explain)
Surface Roughness:

Bowen Ratio:
Albedo:

If using the AERMET seasonable Tables:

If using user defined vahes:
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Appendix C 1 Modeling Protocol Checklist
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MODELING PROTOCOL CHECKLIST

MCAQD recognizes that many air quality specialists have their own preferred formats for prd#tcalQD

does not wish tanandate thapermit applicants use a specific modeling protocol format. Instead, MCAQD has
generated a listing of typical protocol elements as an aid in developing a modeling protocol. This listing does not
address all possible compents of a protocol. Cady-case judgments should be used to decide if additional
aspects of the analysieed tobe included in the protocol or if certain elements are not necessary in a given
situation. An example modeling protocol outline is providetbw.

General Project Information

Owner/Qperator

Facility Name

Facility Address

Contact Person Name, Title, Email, Phone

Number
Facility Classification Title V A Non-Title V
Application Type New Source) Modificationn

Current Permit Number (if applicable)

Location (UTM or Latitude/Longitude
Coordinates)

. . CcO Pb

Attainment/Maintenance Pollutarits PMwo | PMzs NGz | SC - -
n n n n n n

. P

Non-Attainment Pollutant$ EMm E’MZ'E’ L\IOZ §OZ S:O 7 b
N n n n n n

Pollutants Mbdeled EMlO EMZ'S L\IOZ TSOZ 90 Eb
N n n n n n

DispersionModel

RegulatoryDefaultOptions Yesn No i

Dispersion Brameters Ruralf Urbann

General brief description of facility operations

Overview of theproject

General Regional Characteristics

Maps and description of local topography, land use of the area surrounding the facility. Also discuss if {
significant human or natural activities that would contribute to background Ié&ats should Bow the source
location with respect to the following:

i Urban areas

M Non-attainment areas

9 Topographic features (terrain, river valleys, lakes, etc.)

1 Ambient air quality monitoring station(s)

1 Meteorological observation locations

Description ofregional climatology and meteorology. Focus should be given to discussions of meteor(
parameters that most significantly influence the modeling analysis, such as regional andnthrcaid wind
patterns.

Detailed Facility Layout

The source must providesaaled site plan with a north arromdicated that contains the following information

9 Locations of emission points (i.e. smokestacks, vents, etc.) at the facility. Clearly label all emissio
that will be modeledEmissionpoint names should be traceable to a table that contains other re
modeling information such as stack parameters and emission rates.

9 Location of process equipment (i.e. storage tanks, silos, conveyors, etc.), lay down areas, par
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haul road, maintenance roads, storage piles, etc.

9 Location of all buildings at the facilityn addition, the applicant must indicate the height of each buil
(for single tiered buildings) and/or the height of each building tier (for riefed buildings) o a site
plan. If a site plan becomes too crowded, a table listing all this information can be provided inste
the building ID traceable on the plot.

f Location of the facility’'s fence |ine and p

1 Location and name of any raadnd/or properties adjacent to the facility (if applicable).

9 Location of nearest residences, schools, and offsite workplaces.

Emission Profiles

Identify all emission units included in the modeling analysis and make them traceable to asfeeitilgn.

Provide brief but sufficient description of emission generation processes for each source (or source categ

If multiple emission scenarios are involved, evaluate each scemadiprovide assumptions, conditions a
methodologies for emission evaluation.

Identify maximum potential sheterm emission rates for all modeled pollutants in Ib/hr (or Ib/day) aret.g
The maximum shofterm emission rate for each source should be used to demonstrate compliance with g
term averaging standards and guidelinegs important that the applicant provide emissions information fo
averaging times to be considd in the modeling analysi®otential short er m e mi ssi on *
fluctuating shorterm emissions sources (such as some types of kilns) also need to be character
considered in the modeling analysis.

Identify maximum potential longerm emission rates for all modeled pollutants irstgmand in g/sec.

Identify hr/day and hr/yr operational limits assumed for each source.

Loads Analysis

A loads analysis is required for equipment that may operate under a variety of condiibesulld affect
emission rates and dispersion characteris#tcdoads analysis is a preliminary modeling exercise in wi
combinations of parameters (e.g. ambient temperature, source loads, relative humidity, etc.) are an
determine which combitian leads to the highest modeled impd&ar example, turbines should be evaluate
varying loads and temperatures to determine the wasst modeled impact.

Stack Parameters

Describe how each modeled source is characterized (i.e.sooirtte, area source, volume source, etc.).

For stacks, indicate if the stack is oriented vertically/horizontally and if a fixed rain cap is present.

List assumed stack parameters, including: stack height, diameter, exhaust temperature, andeawtzesafid
make this information traceable to a facility site plan and emission inventory table.

Modeling Approach

Description of model selection.

Description of model inputs/defaults and modeling methods proposed.

Pollutants and sources considered.

Methodology of determining source configuratigmclude the following:

1 Volume Source: Explain how the initial lateral and vertical dimension and release heigh
determined.

1 Point Source: Explain how the stack exit velocity is derived. Fetaek that multiple sources en
through, provide parameters used to derive the overall stack parameters, especially exit velocity,
temperature.

9 Line Source: Explain the source type and the configuration of the contributing individual sources.

9 Other Type of Source: Provide a brief description of how the source configuration was determined

Land use classification analysis.

Description of the process area boundary.

Proposed process area boundary and receptor grid configurations.

Identification of the coordinate system and datum used to plot the receptors.

Discussion regarding the meteorological data proposed.
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Justification for the use of meteorological data if not$ased on the nearest meteorological monitoring stati

Good Engineering Practice (GEP) stack height analysis.

Justification of the background air quality monitoring data to be used.

Include a description of terrain elevation data (types) usdchaw the elevation data was used to assign te
elevation and hill height scales.

Special Modeling Considerations

Address any cagigy-case modeling requirements raised by MCAQD (if applicable).

Discussion of any specific modeling consideratiomghe following:

1-hour NG NAAQS

1-hour SQ NAAQS

PM.s NAAQS

PM NAAQS

Lead NAAQS

Open burning/open detonation sources

A=A =A== ==

Buoyant line sources

Comparison with Acceptable Air Quality Levels

In the final report, provide a comparison betwemtdeled concentrations and the following as applicable:

9 Significance levels

7 NAAQS

References

Provide reference to any documents or guidelines used to conduct the modeling, including:

I 40 CFR 51 Appendix W

1 EPA Modeling Guidelines

T MCAQD Guidelines

A copy of the reference should be provided to MCAQD if requested.

1 Current attainment status for each palhitcan be obtained from the following web site:
http://www3.epa.gov/airquality/greenbook/ancl.html
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Appendix D 7 Monitor Locations
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Figure 2- 2015 Air monitoring sites near Metropolitan Phoenix; including available wind datasets.
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Table 5 - Information and parameters monitored at MCAQD monitors.

Pollutants Monitored

g

Site . : ol ® ©

Site Name Address City |AQSCode| o | 0| S| &< < o O

Abbr olol8 hl 22 oo

2P £

=
BP Blue Point Usery Pass Rd. & Bush Highway | Notin a city | 040139702 X X
BE Buckeye Hwy 85 & MC 85 Buckeye 04-0134011 X X | X X X
CC Cave Creek 32nd St. & Carefree Highway Phoenix 04-013-4008 X X
CP Central Phoenix 16th St & Roosevelt St. Phoenix 04-013-3002 X [ X | X[ X ]|X X
DV Deer Valley 10" Ave. & Deer Valley Rd. Phoenix 04-0134018 X | X
DI Diablo 1919 W Fairmont Dr. Tempe 04-0134019 X | X X X
DC Durango Complex 27th Ave. & Durango St. Phoenix 04-0139812 X | X | X X
DY Dysart Dysart Rd & Bell Rd. Surprise 04-0134010 X X X X
FF Falcon Field McKellips & Greenfield Rd. Mesa 04-0131010 X X
FH Fountain Hills Palisades & Fountain Hills Blvd. Fcﬁiﬂ;am 04-0139704 X X
GL Glendale 59th Ave & W.Olive Glendale 04-0132001 X X X | X X
GR Greenwood 27th Ave. & Interstate 10 Phoenix 04-013-3010 X | X X X
HI Higley Higley Rd. & Chandler Blvd. Gilbert 04-013-4006 X X

HM Humbol_dt N Seven Springs Rd. & Bartlett Laks Notin acity | 040139508 X
Mountain Rd.
ME Mesa Broadway Rd. & Alma School Rd. Mesa 04-0131003 X X X | X X
NP North Phoenix 7th Street & Dunlap Ave. Phoenix 04-0131004 X X X | X X
PP Pinnacle Peak Pima Rd & Pinnacle Peak Rd. Scottsdale | 04-013-2005 X X
RV Rio Verde Forest Rd & Del Ray Ave. Rio Verde | 040139706 X
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Pollutants Monitored
Sit s
€ site Name Address City | AQS Code NENEEI S
Abbr 3 Olo|o o 2
Ol > pl==|0 B
(AN e g
SP South Phoenix Central Ave. & Broadway Rd. Phoenix 04-0134003 X X X | X X
SS South Scottsdale| Scottsdale Rd. & Thomas Rd. Scottsdale | 040133003 X X X X
TE Tempe College Ave. & Apache Blvd. Tempe 04-013-4005 X X X | X X
TT Thirty-Third Interstate 10 & Mooreland Rd. Phoenix 04-0134020 X | X X
WC West Chandler Ellis St & Frye Rd. Chandler 04-013-4004 X X X X
WF West 43rd Ave 43rd Ave. and Broadway Rd. Phoenix 04-0134009 X X
WP West Phoenix 39th Ave. & Earll Dr. Phoenix 04-013-0019 X X | X X | X X
ZH Zuni Hills 108th Ave. & Deer Valley Rd. SunCity 04-0134016 X X

Table 6 - Information and parameters monitored at ADEQ and tribal monitors; includes Pinal County
monitors that are near the Maricopa County border.

Pollutants Monitored
Site AQS ; 8
- . o Y
Abb | Site Name | Agency Address City °l0lS| & < I o O
Code | O| == a o
r Z| 0ol c
JS JLG (Supersite) ADEQ! 4530 North 17th Avenud  Phoenix | 04-0139997| X [ X [ X | X | X | X | X X
2
vr | FortMeDowelYuma  FMYN® | 16791 vuma Frank Roal Ft McDowell| 040135100| X X
SJ St. Johns GRIC® 4208 West Pecos Laveen | 04-0137003| X X
SC SeniorCenter SRPMIC 10844 East Osborn Rog Scottsdale | 04-013-7020| X X | X
RM Red Mountain SRPMIC 15115 Beeline Highway| Scottsdale | 04-0137021| X
LE Lehi SRPMIC' | 3230 North Stapley Driv{ Scottsdale | 04-0137022| X
HS High School SRPMIC' | 4827 Nor‘g1ri\cltguntry Club Scottsdale | 04-0137024 X
AY | AJ Maintenance Yar( Pinal County 305 E Superstition Blvd Apac_he 04-021-3001| X
AQD Junction
AF | AJFire station | PiN& COUNY| 3955 & guperstition Blvg  ~P2"e | 04.021.3002 X | x
AQD Junction
cB Combs P'”i'gg“my 301 E Combs Rd | Queen Creell 04-021-3009 X
L ADEQ: Arizona Department of Environmental Quality
2 FMYN: Fort McDowell Yavapai Nation
3 GRIC: Gila River Indian Community
4 SRPMIC: SalRiver PimaMaricopa Indian Community
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Appendix E T List of Reference Documents
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Below are some documents that individuals could review for medepth information regarding modeling:

1

)l
)l
)l

Guideline on Air Quality Model6GAQM) as codified in 40 CFR 51, Appendix W (U.S. EPA, 2005);
Draft New Source Review Workshop ManalsS. EPA, 1990);
Screening Procedures for Estimating the Air Quality Impact of Stationary Sdur&sEPA, 1992a);

Guidance and clarification memoranda issued by the EPA Office of Air Quality Planning and Standards
(OAQPS);

MemorandumAdditional Clarification Regarding Application of Appendix W Model@gidance for the -1
hour NQ ,National Ambient Air Quality Standé(Air Quality Modeling Group, C439 I, March, 2011)

Memorandum:Haul Road Workgroup Final Report Submission to EPAQPS(Haul Road Workgroup
Final Report, December, 2011)
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